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1
MIRROR WITH LOCKABLE MOUNTING
SYSTEM

CROSS-REFERENCE(S) TO RELATED
APPLICATION(S)

This application claims the benefit of U.S. Provisional
Application No. 61/020,671, filed on Jan. 11, 2008, the dis-
closure of which is expressly incorporated by reference.

TECHNICAL FIELD

The disclosed subject matter relates generally to mirrors,
and particularly to systems for mounting mirrors to a mount-
ing surface

BACKGROUND

Some mirror assemblies include integrated electrical com-
ponents, such as light sources, televisions, defogger assem-
blies, etc. The mirror assembly normally includes a mirror
reversibly affixed to a chassis, wherein the chassis is suitably
designed to be mounted to a wall. The electrical components
are either secured within the chassis or mounted to the back of
the mirror. This arrangement is a convenient space saving
device as it embeds the electrical components into the exist-
ing space occupied by a mirror.

The mirror is typically secured to the chassis by a plurality
of mounting brackets disposed on the chassis. The mounting
brackets are adapted to engage a portion of the mirror, such as
the mirror frame or a corresponding bracket attached to the
rear surface of the mirror. To attach the mirror assembly to the
wall, the chassis is first mounted to the wall. The mirror is then
secured to the chassis with the brackets.

Mounting the mirror to the chassis in this manner has
several drawbacks. For instance, it is desirable for the mirror
to be demountable from the chassis to provide access to the
electrical components. At the same time, it is desirable to
secure the mirror to the chassis in a manner that prevents the
mirror from becoming unintentionally disengaged from the
chassis. [tis therefore desirable to have a system for demount-
ably coupling the mirror to the chassis and selectively locking
and unlocking the mounted mirror to the chassis.

SUMMARY

This summary is provided to introduce a selection of con-
cepts in a simplified form that are further described below in
the Detailed Description. This summary is not intended to
identify key features of the claimed subject matter, nor is it
intended to be used as an aid in determining the scope of the
claimed subject matter.

A mirror assembly comprises a mirror, a hanger assembly
secured to the mirror, and a chassis. In one embodiment, the
hanger assembly includes a hanger fitting having a plurality
of apertures disposed therein. The hanger assembly further
includes a locking element slidingly coupled to the hanger
fitting so that the locking element is movable between a
locked position and an unlocked position. The chassis
includes a plurality of support members sized and positioned
to engage the apertures in the hanger fitting. When the support
members are engaged with the apertures, and the locking
element is in the locked position, the support members are
prevented from disengaging the hanger fitting.

In a second embodiment the hanger assembly defines a
plurality of holes and includes a locking element that is selec-
tively movable between a locked position and an unlocked
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position. The chassis includes a plurality of hooks sized and
positioned to engage the plurality of holes to support the
mirror. One of the hooks is retained in its respective hole by
the locking element when the locking element is in the locked
position.

DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant advan-
tages of this invention will become more readily appreciated
as the same become better understood by reference to the
following detailed description, when taken in conjunction
with the accompanying drawings, wherein:

FIG. 1 is a front isometric view of an exemplary embodi-
ment of a mirror assembly;

FIG. 2 is a partially exploded front isometric view of the
mirror assembly shown in FIG. 1;

FIG. 3 is a partially exploded rear isometric view of the
mirror assembly shown in FIG. 1;

FIG. 4 is rear isometric, partial cut-away view of a locking
feature of the mirror assembly shown in FIG. 1 with the
locking feature in an unlocked position;

FIG. 5 is rear isometric, partial cut-away view of the lock-
ing feature shown in FIG. 4 with the locking feature in a
locked position;

FIG. 6 is a front isometric view of a light fixture of the
mirror assembly shown in FIG. 1;

FIG. 7 is a front isometric view of the light fixture shown in
FIG. 6;

FIG. 8 is a front isometric view of the light fixture shown in
FIG. 6 with a lamp removed;

FIG. 9 is a partial section view of the light fixture shown in
FIG. 6 with a lamp support in a support position; and

FIG. 10 is a partial section view of the light fixture shown
in FIG. 9 with the lamp support in a release position.

FIGS. 11a-114d. illustrate C-shaped channel and T-shaped
features, according to embodiments of the invention.

DETAILED DESCRIPTION

For clarity in the following description, directional terms
such as vertical, horizontal, downwardly, upwardly, forward,
rear, etc. have been used to describe several suitable embodi-
ment of a mirror assembly 100, wherein the mirror assembly
is mounted to a vertical mounting surface, such as a wall, a
door, etc., with the reflective surface of the mirror facing away
from the mounting surface. However, it will be appreciated
that the mirror assembly of the presently claimed subject
matter may be mounted in any orientation, and thus, the
directional terms will change accordingly. Therefore, such
terms should be viewed as merely descriptive and non-limit-
ing.

A mirror assembly 100 constructed in accordance with one
embodiment of the present disclosure may be best understood
by referring to FIGS. 1 and 2. The mirror assembly 100 is
mounted a wall W or other suitable mounting surface, and
includes a mirror 102 removably attached to a chassis 104.
The mirror has a reflective surface 106 and may include one or
more translucent or transparent portions 108 that are illumi-
nated by an optional light fixture 134 disposed behind the
mirror. A hanger assembly 110 is secured to the mirror 102 by
adhesives, fasteners, or other suitable means to provide a
coupling interface to attach the mirror 102 to the chassis 104.
To mount the mirror assembly 100 to the wall W, the chassis
104 is mounted to the wall W, and the hanger assembly 110 is
removably coupled to the chassis 104 to attach the mirror 100
to the chassis 104 and, therefore, the wall W.
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Referring to FIGS. 3-5, the chassis 104 includes a backing
plate 112 with a plurality of support members 114 attached
thereto. The backing plate 112 may be directly secured to the
wall W using fasteners, adhesives, etc. The backing plate 112
may also be attached to the wall W indirectly via other inter-
mediate structure. A plurality of support members 114 extend
from the backing plate 112 to engage the hanger assembly
110. In the illustrated embodiment, the support members 114
are L-shaped hooks having a horizontal portion 116 extend-
ing in a direction approximately perpendicular to the backing
plate 112, and a vertical portion 118 extending upward from
the end of the horizontal portion 116 that is opposite the
backing plate 112. It should be appreciated that the shape and
orientation of the support members 114 are not limited to
those shown in the illustrated embodiments. In alternate
embodiments, the support members 114 may be C-shape
hooks, angled brackets, or any other suitable form for engag-
ing the hanger assembly 110 to support the mirror 102. Fur-
ther, the support members 114 are not limited to extending
from the backing plate 112 in a perpendicular direction, but
may extend at any suitable angle relative to the mounting
surface.

As best shown in FIG. 3, the mirror assembly of the illus-
trated embodiment includes three support members 114
arranged to form a triangular pattern, with two upper support
members 114 arranged along a horizontal line, and a lower
support member 114 disposed below the upper support mem-
bers 114. The illustrated arrangement allows for the hanger
assembly 110 to be secured to the chassis 104 with a locking
element 120 that lockingly engages a single support member
114. However, alternate embodiments having various num-
bers of support members 114 arranged in different patterns
are contemplated and should be considered within the scope
of the present disclosure.

Still referring to FIG. 3, the hanger assembly 110 includes
a hanger fitting 122 formed to have a plurality of apertures
124 sized and positioned to receive the plurality of support
members 114 associated with the backing plate 112. In the
illustrated embodiment, the apertures 124 are disposed in
upper and lower horizontal flanges of the hanger fitting 122
and correspond to the three [-shaped support members 114.
To mount the mirror 102 to the chassis 104, the mirror 102 and
attached hanger assembly 110 are moved relative to the chas-
sis 104 so that the vertical portions 118 of the support ele-
ments 114 engage the corresponding apertures 124 in the
hanger fitting 122 from below. In the mounted position, the
horizontal portions 116 of the support eclements 114 engage
the flanges of the hanger fitting 122 to support the mirror 102
in the vertical direction, while the vertical portions 118 of the
support elements 114 engage the edges of the apertures 124 to
prevent movement of the mirror 102 in the horizontal direc-
tion.

With the mirror 102 mounted to the chassis 104, it is
desirable to secure the mirror 102 to prevent the mirror 102
from becoming disengaged from the chassis 104. Referring to
FIGS. 4 and 5, the locking element 120, which is movably
coupled to the hanger fitting 122 in the disclosed embodi-
ment, is selectively movable between an unlocked position
(FIG. 4) and a locked position (FIG. 5). In the unlocked
position, the locking element 120 does not obstruct the aper-
tures 124 of the hanger fitting 122, allowing the support
elements 114 to freely engage and disengage the hanger
assembly 110 to mount and demount the mirror 102. In the
locked position, a portion of the locking element 120 extends
under one of the apertures to prevent a support element 114
disposed within the aperture 124 from disengaging the hanger
assembly 110, thereby locking the mirror 102 to the chassis
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104. In the illustrated embodiment, a tab 126 extends beneath
the horizontal portion 116 of the support element 114 when
the locking element 120 is in the locked position to prevent
the mirror 102 from moving up relative to the chassis 104.
When the locking element 120 is in the unlocked position, the
tab 126 does not extend beneath the support element 114,
which is therefore free to engage or disengage the aperture
124 in the hanger fitting 122.

Still referring to FIGS. 4 and 5, the locking element 120 is
coupled to the hanger fitting 122 to be movable between the
locked position and the unlocked position. In the disclosed
embodiment, the locking element 120 includes an elongate
slot 128. A pair of pins 130 are fixedly coupled to the hanger
fitting 122 and extend through the slot 128. The pins 130
cooperate with the slot 128 to slidingly couple the locking
element 120 to the hanger fitting 122. Alternate couplings
between the locking element 120 and the hanger fitting are
contemplated and should be considered within the scope of
the disclosed subject matter. In one alternate embodiment, the
pins 130 are fixedly coupled to the locking element 120 and
extend through an elongate slot 128 disposed in the hanger
fitting 122 to slidingly couple the locking element 120 to the
hanger fitting 122. Referring to FIGS. 11a through FIG. 114,
in a second alternate embodiment, the locking element 120
includes a C-shaped channel corresponding to a T-shaped
featured included on the hanger fitting 122. The T-shaped
feature of the hanger fitting 122 nests within the C-shaped
channel of the locking element 120 to slidingly couple the
locking element 120 to the hanger fitting 122. It should be
appreciated that the locking element can be slidingly coupled
to the hanger fitting 122 using a number of suitable configu-
rations, and such configurations should be considered within
the scope of the disclosed subject matter.

In one contemplated embodiment, the locking element 120
is movable between the locked and unlocked position by an
installer placing his or her hand between the mirror 102 and
the chassis 104 to manually move the locking element 120.
Alternately, if access to the locking element 120 is limited, a
tool may be inserted between the mirror 102 and the chassis
104 to move the locking element 120 back and forth between
the locked and unlocked positions. In yet another embodi-
ment, the locking element is formed from a magnetic material
or has a magnetic material attached to it. As shown in FIG. 5,
the locking element 120 is movable by moving a magnet 132
near the reflected surface of the mirror 102, eliminating the
need for access to the area between the mirror 102 and the
chassis 104.

In addition to providing a means to attach the mirror 102 to
the wall, the chassis 104 can serve several other functions. For
example, in the embodiment shown in FIGS. 6-10, the chassis
104 also houses various mirror electrical components, such as
a light fixture 134 and associated electrical components. In
the illustrated embodiment, the electrical components
include an electrical ballast 136 and a power cover 138 for a
terminal box (not shown). The light fixture 134 and associated
components are secured to the chassis 104 to illuminate selec-
tively at least a portion of the wall W to which the mirror
assembly 100 is mounted, and/or to illuminate selectively any
transparent or translucent portions 108 of the mirror 102. In
the disclosed embodiment, the electrical ballasts 36 and
power cover 138 are secured directly to the chassis 104 with
suitable fasteners such as screws, adhesive, etc.

As shown in FIGS. 6-8, the light fixture 134 includes a first
lamp 140 and a second lamp 142. In the illustrated embodi-
ment, the first and second lamps 140, 142 are circular fluo-
rescent lamps having similar diameters. The first and second
lamps 140, 142 are exemplary, and it is contemplated that the
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disclosed light fixture 134 can include suitable lamps of vari-
ous numbers, shapes, sizes and types. The first lamp 140 is
removably coupled to the backing plate 112 by a first lamp
support 144. The first lamp support 144 includes a plurality of
retainer elements 148 coupled to the backing plate 112. The
retainer elements 148 engage the first lamp 140 to releasably
attach the first lamp 140 to the backing plate 112. The first
lamp support 144 further includes a support fitting 148
coupled to the backing plate 112. The support fitting 148 is
releasably couplable to the first lamp 140. In addition to
releasably attaching the first lamp 140 to the backing plate
112, the support fitting 148 also provides electrical power to
the first lamp 140 in order to illuminate the first lamp 140.
Although the illustrated embodiment shows a first lamp sup-
port 144 having two retainer elements 146 and a support
element 148 arranged to be approximately equidistant around
the circumference of the first lamp 140, it should be apparent
that other configurations are possible, wherein the number,
type, and placement of the retainer elements 146 and support
element 148 vary according to the type and placement of the
first lamp 140. Such alternate configurations should be con-
sidered within the scope of the present disclosure.

The second lamp 142 is removably coupled to the backing
plate 112 by a second lamp support 150. As shown in FIGS. 6
and 7, when attached to the backing plate 112, the second
lamp 142 is offset from the first lamp 140 and from the
backing plate 112 so that the first lamp 140 is disposed
between the second lamp 142 and the backing plate 112.
Further, the first and second lamps 140, 142 are positioned to
have a common center axis, i.e., the positions of the first and
second lamps 140, 142 differ only in the distance by which
each is offset from the backing plate 112. Because the first
lamp 140 is disposed between the second lamp 142 and the
backing plate 112, the second lamp 142 must be removed to
allow the first lamp 140 to be removed. Alternate embodi-
ments are contemplated in which the position of the first and
second lamps 140, 142 vary relative to the backing plate 112
and to each other, wherein the second lamp 142 impedes
removal or installation of the first lamp 140. Such embodi-
ments should be considered within the scope of the present
disclosure.

Referring to FIGS. 6-8, the second lamp support 150
includes a plurality of flexible clips 152 attached at a first end
to the backing plate 112. The flexible clips 152 may be
attached to the backing plates by welding, adhesives, fasten-
ers, or any suitable means. The flexible clips 152 are prefer-
ably formed from sheet metal, although it is contemplated
that the clips may be formed from other materials, such as
polymers, composites, or other materials having suitable
strength, hardness, and elasticity. A retainer element 154 is
attached to a second end of each flexible clip 152 and engages
the second lamp 142 to releasably attach the second lamp 142
to the backing plate 112. The retainer elements 154 are be
attached to the flexible clips 152 using fasteners, adhesives,
welds, or any other suitable means. Alternately, the retainer
elements 154 can be integral to the flexible clips 152.

As shown in FIGS. 6 and 8, the second lamp support 150
further includes a support fitting 156 mounted to the backing
plate 112 with a bracket 158. Similar to the support fitting 148
of the first lamp support 144, the support fitting 156 of the
second lamp support 150 is couplable to the second lamp 142
to releasably attach the second lamp 142 to the backing plate
112 and to provide electrical power to the second lamp 142 so
that the second lamp 142 can be selectively illuminated. The
bracket 158 is preferably formed from sheet metal, but can
alternately be formed from a polymeric material, or any other
suitable material. The bracket 158 can be attached to the
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6

second lamp support 150 and to the backing plate 112 using
fasteners, adhesive, or any other suitable means.

The illustrated embodiment includes an optional support
ring 160 attached to the backing plate 112. The support ring
160 is formed from sheet metal into a ring having a diameter
smaller than those of the first and second lamps 140, 142 so
that the support ring 160 extends through the center portions
of the first and second lamps 140, 142. The support ring is
attached to the backing plate 112 by welding, adhesives, or
any other suitable means. The flexible clips 152 and the
bracket 158 ofthe second lamp support 150 are attached to the
portion of backing plate 112 that is within the perimeter of the
support ring 160. Each flexible clip 152/retainer element 154
combination extends outwardly beyond the perimeter of the
support ring 160 through slots 162 disposed in the support
ring 160 to engage the second lamp 142 at a location outside
of the support ring 160. Similarly, the bracket 158/support
fitting 156 combination also extends through a slot 162 in the
support ring 160 to engage the second lamp 142 at a location
outside of the support ring 160.

As shown in FIGS. 9 and 10, the support ring 160 limits the
amount by which the flexible clips 152 can be flexed. More
specifically, the support ring 160 limits the range through
which the flexible clips 152 can flex outwardly, while allow-
ing the flexible clips 152 to flex inwardly without contacting
the support ring 160. The sides of the slots 162 in the support
ring 160 also limit the lateral movement of the flexible clips
152 to add lateral stability to the second lamp support 150.
Further, the edge of the ring protects the second lamp 142
from potential damage when the mirror 102 is mounted to the
chassis by providing an edge that will contact the mirror 102
before the mirror contacts the second lamp 142.

The illustrated support ring 160 is an exemplary embodi-
ment. Other embodiments are contemplated wherein the sup-
port ring has different configurations, such as a plurality of
brackets, a molded polymeric fitting, or any other suitable
component. Such alternate configurations should be consid-
ered within the scope of the present disclosure.

The second lamp support 150 has a lamp support position
(state), shown in FIG. 9, and a release position (state), shown
in FIG. 10. In the lamp support position, the flexible clip 152
is positioned so that the retainer element 154 engages the
second lamp 142 to support the second lamp 142 in the
installed position. The flexible clip may be in a neutral (un-
flexed) or slightly preloaded state. In the lamp support posi-
tion, both the second lamp 142 and the second lamp support
150 obstruct removal or installation of the first lamp 140.

FIG. 10 shows the lamp in a release position. With the first
lamp 140 removed, the flexible clips 152 are elastically
deformed inwardly, i.e., toward the center of the support ring
160, by applying a biasing force to the clips. Deforming the
flexible clips in this manner moves the retainer elements 154
of'the second lamp support 150 out of the installation/removal
path of the first lamp 140. Because the flexible clips 152 are
elastically deformed, the clips return to their previous neutral
(unflexed) state when the biasing force is removed.

To replace the first lamp 140, the second lamp 142 is
demounted from the second lamp support 150. A biasing
force is applied to the flexible clips 152 of the second lamp
support 150 to move the retainer elements 154 out of the
installation/removal path of the first lamp 140. The first lamp
140 is then demounted from the first lamp support 144 and
lifted over the support ring 160. Next, a replacement first lamp
140 is moved down over the support ring 160 and mounted to
the first lamp support 144. The biasing force is removed from
the flexible clips 152, and the flexible clips 152 return to their



US 9,175,844 B2

7

neutral position, allowing the second lamp 142 to be mounted
to the second lamp support 150.

While illustrative embodiments have been illustrated and
described, it will be appreciated that various changes can be
made therein without departing from the spirit and scope of
the invention.

The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. A mirror assembly, comprising:

(a) a mirror;

(b) a hanger assembly secured to the mirror, the hanger

assembly comprising:

(1) a hanger fitting defining a plurality of apertures; and

(ii) a locking mg element slidably coupled to the hanger
fitting and movable between a locked position and an
unlocked position: and

(c) a chassis, the chassis comprising a plurality of support

members sized and positioned to engage the plurality of
apertures, wherein when the locking element is in the
locked position, the plurality of support members are
prevented from disengaging the hanger fitting.

2. The mirror assembly of claim I, wherein the locking
element: is slidably coupled to the hanger fitting.

3. The mirror assembly of claim 2, the hanger assembly
further comprising a pin, and the locking element further
comprising an elongate slot, wherein the pin extends through
the slot to slidably retain the locking element.

4. The mirror assembly of claim 3, wherein the pin is
fixedly coupled to the hanger fitting.

5. The mirror assembly of claim 3, the hanger further
comprising a second pin that extends through the slot.

6. The mirror assembly of claim 5, wherein the first and
second pins are fixedly coupled to the hanger fitting.

7. The mirror assembly of claim 1, wherein at least one of
the support members is a hook.

8. The mirror assembly of claim 7, wherein the hook com-
prises:

(a) a horizontal portion extending from backing plate; and

(b) a vertical portion extending upward from the horizontal

portion.
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9. The mirror assembly of claim 8, wherein the vertical
portion of the hook extends upward through one of the plu-
rality of apertures, the locking element engaging a lower
portion of the hook in the locked position to prevent the
vertical portion from disengaging the one of the plurality of
apertures.

10. The mirror assent of claim 1, wherein the locking
element comprises at magnetic material.

11. The mirror assembly of claim 10, wherein the locking
element is selectively movable by moving a magnet proxi-
mate to the locking element.

12. The mirror assembly of claim 11, wherein the mirror is
positioned between the locking element and the magnet.

13. The mirror assembly of claim 1, wherein the chassis
comprises three support members disposed in a triangular
arrangement.

14. A mirror assembly, comprising:

(a) a mirror;

(b) a hanger assembly secured to the mirror and defining a
plurality of holes, the hanger assembly comp sing a
locking element selectively movable between a locked
position and an unlocked position: and

(c) a chassis comprising a plurality of hooks sized and
positioned to engage the plurality ofholes to support the
mirror one of the plurality of hooks being retained in one
of the plurality of holes by the locking element when in
the locked position to removably couple the chassis to
the hanger assembly.

15. The mirror assembly of claim 14, wherein the locking
element is selectively movable by moving a magnet proxi-
mate to the locking element.

16. The mirror assembly of claim 15, wherein the mirror is
disposed between the locking element and the magnet.

17. The mirror assembly of claim 14, the locking element
comprising a tab extending under the one of the plurality of
holes when the locking element is in the locked position to
prevent the one of the plurality of hooks from disengaging the
one of the plurality of holes.
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